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It is without doubts that economically effective conducting of an agricultural economy is impossible without application of mineral fertilizers. At the same time the plants acquire up to half of the nutrients brought into the soil as a part of fertilizers, and the most part is irrevocably lost, making an ecological harm to the nature. Nitrogen and Potassium are easily washed away by the ground waters, and phosphorus itself forms insoluble connections in the soil, not appropriated by the plants. One of the basic receptions of the decision of a part of arising problems is maintenance of necessary level of humus in soil. Usually it was carried out by entering of organic fertilizers in the form of manure, composts or peat. But the maintenance of humic substances in such organic chemistry is insignificant; thereof it is necessary to enter them in large quantities. The general expenses for these actions exceed expenses on purchase and entering of mineral components. These circumstances have caused the active development of the market of offers on use of concentrated humic substances as organic fertilizer, and also their use for updating of mineral fertilizer.

Perspectives of development of a new market niche of the fertilizers combining in tempting properties for end-users of organic and mineral fertilizers, attracts the attention of experts for a long time. Use of such fertilizers allows to raise the efficiency of digestion of mineral components by plants on 20-40 % and, accordingly, to lower the norms of their entering or it is essential to raise the productivity at the same norms of entering. Thus also the general expenses for application of fertilizers and top dressing decrease essentially, reception of non-polluting agricultural production, and also maintenance of fertility of soils at the minimum influence on environment is provided.

For the first time the efficiency of application and technological possibilities of industrial release of humatized mineral fertilizers have been shown in the late eighties the last century in Russia. But this theme did not have strong development. The basic deterrents of the development of this market of humatized mineral fertilizers are still weak marketing working off of the market and, accordingly, low knowledge of the consumer, and also the high prices of qualitative humic components. The unwillingness of large manufacturers and dealers of mineral fertilizers is important also to propagandize the possibility of decrease in standard doses of entering of mineral fertilizers.

Our company more than 15 years is engaged in working off of "know-how" and the researches of the efficiency of application of humatized mineral fertilizers (HOMF), including phosphoric and complex, and also it is engaged in the giving information to the potential manufacturers and consumers about such fertilizers. In 1999 the company  «Actualization (Realization) of Ecological Technologies» (AET,LTD) after the long-term researches has let out rather cheap concentrated humic preparations under the trade mark "Lignohumate " on the market. The received preparation is 20 %- water solution or a powder with humidity of 8-10 %. Humic preparations under the trade mark "Lignohumate" have passed the examination of experts in Russia and abroad and are resolved to use in agriculture, as independent fertilizer, and as a component for reception of HOMF. 

And now about Lignohumate itself in brief:

Fig. 1 The Reception Scheme of Lignohumate
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The product is made on the unique patented technology of accelerated humification of commodity Ligno-sulfonates. Transformation process of lignin LST (technical lingo-sulfonate) into the humic product is proceeded within 1,5-2 hours in non-stop oxidizing mode. The whole technological process is regulated and supervised by the special operating program. The specialized equipment is made and completed by one of the German companies under our technical project. Fig. 2-4 (photos of reactor)

Fig. 2-4.  Control Systems of Manufacture of Liquid Lignohumate.  
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Fig.4. Reactors of Synthesis for Manufacture of Liquid Lignohumate
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Fig. 5.  Reactors of Synthesis. Manufacture Site of Powdered Lignohumate    
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Fig.6.  Reactors of Synthesis. Manufacture site of Powdered Lignohumate
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Table 1. The Basic Physical and Chemical Indicators of Lignohumate

	    The name of physical and chemical indicators
	Number

	Mass fraction of salts of humic substances, % from absolutely dry matter(a.d.m.)
	80-90

	Mass fraction of organic substances in recalculation on absolutely dry matter, %.    
	58-64

	Mass fraction of humic acids, %, (from organic substances)
	60-85

	Mass fraction of sum of fulvic and low-molecular acids (acid-soluble fraction), %,  (from organic substances).
	15-40

	Mass fraction of main cations(Sodium and Potassium) in recalculation on a.d.m., %  
	13-16

	Mass fraction of Sulfur from a.d.m., %
	3-6

	Mass fraction of sum of main micro-elements (Mg, Si, Fe, Mn, Zn, Cu, Мо, Se,  Co, B), on a.d.m., %  till
	  1,5

	Mass fraction of insoluble in water substances, from a.d.m., %, till  
	0,5

	Parameter of concentration of hydrogen ions (рН), %  
	7,5-10


The major advantage of manufacture of Lignohumate is the possibility of producing of inexpensive and high-quality humic products on the basis of raw materials – lingo-sulfonate, large-capacity industrial release of which is carried out in various regions of Russia and many countries of the world. The constructed typical industrial module allows to let out more than 1500 tons/year of humic preparation in recalculation on a solid. It has already made the company one of the largest manufacturers of humates in Russia. If necessary it is possible to increase the volumes of output in several times or to create the new enterprises in various regions of Russia and abroad within short period of time. Now Lignohumate is applied on tens million hectares in Russia and abroad. The preparation has the registration and is delivered to the basic CIS countries, the variety of the European countries, the countries of South East Asia, China, the USA and Canada.   

Reasonable cost price of Lignohumates and the high maintenance of useful components allows, in our opinion, to solve the problem of manufacture and realization of effective and competitive humatized fertilizers with the maintenance of an organic component from 0,1 % to 0,5 %.
Humatized Mineral Fertilizers – New Generation of Mineral Fertilizers
For realization of this problem our company cooperated with the variety of Russian enterprises (Open Society "Phosphorit", Open Society "Akron", «Voskresensky Mineral fertilizers», «Nevinnomysky Nitrogen», etc.) and also with a number of foreign companies from which it is necessary to allocate the company CSC "ARVI" (Joint-Stock Company "ARVI") the Lithuanian Republic, "Amagro" the Czech Republic and, of course, our German partners –the company Radostim and Agrostim. 

The technologies of reception of granulated humatized fertilizers with the additive of humic component directly at the factories in “melt” were thus fulfilled, and also the technologies of drawing humic covers on the ready granules are created. As a mineral component almost all nomenclature of the fertilizers made at the Russian and foreign enterprises was used. 
 Fig. 7 Humatizing of Asophoska
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The tests of physical and chemical properties of such fertilizers have shown that the addition of humic organic component gives new properties to mineral fertilizers. First of all, their structure changes, that considerably improves the changes of physical and chemical properties, such as dusting, durability of granules, blocking. So, for example, drawing of 0,5 – 1% Lignohumate on ammophos in the form of a cover reduces dusting on 37,3 %. Drawing of Lignohumate on a carbamide granule reduces the blocking up to 30% and by 30-35 % increases durability of granules (1,3 kg/g, at durability of standard fertilizer of 0,95 kg/g). At the manufacture of NPK-fertilizers in the ARVI Company the hardening of granules and reference point reduction is noted at granulation.
Fig.8 The Process of Humatizing of Azophoska 
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The spent complex of researches has allowed the company to carry out the State Registration of humatized organo-mineral fertilizers (HОМF). Since 2004 the basic updating of HOMF are included in “The Catalogue of Pesticides and the Agrochemicals Resolved to Application on the territory of the Russian Federation”.

Fig. 9. The State Registration of Humatized Mineral Fertilizers  
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The long-term agricultural tests of such fertilizers in Russia, the CIS countries, EU, China, Vietnam, Canada have confirmed that the use of Lignohumate promotes the increase of factor of assimilation of mineral nutrients by plants, improves durability and water resistance of granules, reduces washing out of easily soluble nutrients of fertilizers. All this leads to the stable increase of productivity of agricultural crops with the improvement of biochemical structure of production or the possibility of essential decrease in the norms of application of fertilizers.
Only several the most important scientific results of the efficiency of application of humatized by Lignohumate mineral fertilizers in Russia and abroad are presented in this report. 

Humatized Carbamide (Urea)

This fertilizer is one of the most popular fertilizer among the agri-manufacturers, and its humatizing gives the stable and high effect.  

In 2004 we spent a series of negotiations about the release of trial-industrial parties of humatized carbamide in one of the biggest manufacturers of carbamide - the Open Society "Akron". The technical problems of manufacture are surmountable. But there were the difficulties on the combination of interests of the parties, and first of all - concerning the release of experimental batches in the necessary for clients and terms time. It is connected with the fact that marketing services of the enterprises have no plans to be engaged in the direct marketing of these fertilizers. Nevertheless, we managed to solve all the problems on the Open Society "Akron", to carry out the preparation of manufacture and to let out the trial party of humatized carbamide with the maintenance of humate 0,36% and 0,17 %. The main part of the party is directed to one of the economies of Krasnodar territory - a part of large agro-holding of Russia for use on rice and tests for a sugar beet. The rest part is used by the Open Society "Akron" for the marketing, for the performance of technical and independent field and allotment tests in several agro-chemical centers of Russia, and also abroad.

Tests of Humatized Carbamide (Urea)
For carrying out of the tests the two independent parties of humatized carbamide with the various maintenance of Lignogumata have been made on various technology:

1 Lignohumate was put on the ready granules of carbamide made by the Open Company "Akron";

2-Lignohumate was entered into the structure of “melt” on a standard technological line of the Open Society “Akron”

Two sample parties of fertilizers have been directed for the independent researches to the St-Petersburg State Agrarian University, St.-Petersburg, and to the Federal station of Agrochemical service "Novgorodskaya" which tests the Open Society "Akron" production constantly.

The trial scheme and the results of the tests are shown further.
Table 2. Scheme of experience on barley 
	№
	Mix Content

	K
	The Control (without nitric fertilizers)

	1
	РК – a background (standard carbamide)

	2
	РК+N carbamide

	3
	РК+N (carbamide + 0,17 % - Lignohumate in “melt”)

	4
	РК+N (carbamide + 0,36 % - Lignohumate in “melt”)

	5
	РК+N (carbamide + 0,38 % - Lignohumate on a granule surface)

	6
	РК+N (carbamide + 0,50 % - Lignohumate on a granule surface)

	7
	РК+N (carbamide + 1,5 % - Lignohumate on a granule surface)

	8
	РК+ Lignohumate 0,003g

	9
	РК+ Lignohumate 0,006g

	10
	РК+ Lignohumate 0,024g


Table 3. Tests Results of Humatized Corbamide on Brewing Barley
	№
	Trial variants
	Plant height
	Length of an ear with awn
	Number of grains in an ear
	Weight of straw

(g/vessel)
	Weight of grain
(g/vessel)

	1
	Control (without fertilizers)
	51,5
	9,3
	6
	2,37
	1,35

	2
	PK-background
	59,5
	9,9
	9,25
	3,9
	1,98

	3
	PK+N carbamide
	70,5
	11,5
	11,5
	7,68
	3,03

	4
	PK+N (carbamide+ 0,17% Lignohumate “in melt”)
	68,2
	13,8
	10,5
	7,98
	3,17

	5
	PK+N (carbamide+ 0,36% Lignohumate “in melt”)
	63,5
	12,6
	11,5
	8,95
	3,5

	6
	PK+N (carbamide+ 0,38% Lignohumate on the surface)
	60,9
	12,8
	14
	10,93
	4,18

	7
	PK +N (carbamide+ 0,5% Lignohumate on the surface)
	70,7
	12,7
	11,75
	9,08
	3,88

	8
	PK+N (carbamide+ 1,5% Lignohumate on the surface)
	72
	12,9
	13,25
	9,18
	3,66

	9
	PK+ Lignohumate 0,003g
	68
	12,9
	11
	8,26
	2,77

	10
	PK+ Lignohumate 0,006g
	62,4
	11,7
	11,75
	4,63
	2,53

	11
	PK+ Lignohumate 0,024g
	72
	13
	9,5
	9,04
	2,58


Conclusions on tests in vegetative vessels:        
   1. In the spent experiences the greatest efficiency was shown by the samples of humatized carbamide, containing 0,36 % of Lignohumate in “melt” and 0,38 % on granule "surface". The plants which have been grown up on these samples, have maximum (for corresponding updating of HOMF) productivity of grain. It is necessary to note the other important result, characteristic for these samples of fertilizers. Plants on these fertilizers have the maximum weight of straw, thus the average height of plants is less, than on a standard carbamide. It shows the positive tendency of strengthening of a stalk that is important for decrease of flat lying of grain crops.

Fig.10. The Efficiency of Humatized Carbamide Application
[image: image14.emf]
2. It is necessary to mention as another important result of tests that the efficiency of fertilizers with Lignohumate on a granule surface is better, than in variants of entering in “melt”. Thus in a considered range of the maintenance of Lignohumate in “melt”, with the growth of concentration of Lignohumate, the growth of efficiency of HOMF is observed. In the updating of HOMF containing the humic cover, concentration of 0,38 % can be recognized as close to optimum, since, the further increase of concentration does not lead to the efficiency increase. Besides, for these updating carrying out of experiences with lower concentration of Lignohumate is necessary. Such unequal action of Lignohumate as a part of different updating of HOMF is connected, apparently, with physical and chemical interaction of Lignohumate at introduction in the structure of “melt”.

3. The entering of Lignohumate into the soil without mineral nitrogen (experiences 8-10) have shown that its presence at the soil even in the minimum doses compensates substantially (though, of course, does not replace) the absence of a nitric mineral component. It is, apparently, connected with known properties of humates to intensify the soil micro-flora and to raise the efficiency of the extraction of connected mineral components from the soil.  
Results of Field Tests of Humatized Carbamide – 
 «Federal Station of Agrochemical Service" Novgorodskaya ")

Experience Scheme

•
The Control (without nitric fertilizers)

•
РК – a background (standard carbamide)

•
РК+N (carbamide + 0,17 % - Lignohumate) in “melt”

•
РК+N (carbamide + 0,36 % - Lignohumate) in “melt”

•
РК+N (carbamide + 0,38 % - Lignohumate) on a granule surface

•
РК+N (carbamide + 0,50 % - Lignohumate) on a granule surface

•
РК+N (carbamide + 1,5 % - Lignohumate) on a granule surface
Рис. 11. Influence of Lignohumate Content in HOMF on the Harvest Structure of Oats
[image: image2.png]Standard Carbamide 317 146 - 7 B
Carbamide + Lignohumate 377 206 6,0/189 7 69
0,17% «in meit»

Carbamide + Lignohumate

036% «in melt» 375 204 58/183 70 7
Carbamide + Lignohumate

0,38% «on the surface» 384 213 67/21,1 7 14
Carbamide + Lignohumate 24 252 10,7/338 80 1,1
0,50% «on the surface»

Carbamide +Lignohumate 396 25 791249 7 14

1,50% «on the surface»





Fig. 12. Operating Ratio of Nitrogen from Humatized Carbamide
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Fig. 13. Influence of Fertilizers on Oats Chemical Compound 
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Economic Efficiency of Application of Humatized Carbamide in Joint-Stock Company «Agrofirm the Ear» in 2004 (Southern Federal district)
The cost increase of humatized carbamide in comparison with a standard carbamide (a contractual price of the supplier) was 20 $ USA on 1 ton

The humatized carbamide in volume of 260 tons was applied on the area of 510 hectares on the culture of rice, the control - standard carbamide, the norm of application of carbamide on two top dressings - 500 kg/hectare. 

The additional profit due to the productivity growth on 1 hectare was 40,2 $ USA / hectare. 
Total: the general additional profit from the application of the whole party of humatized carbamide on 510 hectares has exceeded 20 500 $ USA
Conclusions on Field Tests of Humatized Carbamide on Barley

•
The humatized carbamide in the conditions of the damp vegetative period of 2004 on sod-podzol loamy soil has had a high positive effect on an oat crop, having increased its crop on 5,8-10,7 c/hectare in comparison with standard carbamide.

•
The greatest increase in a grain yield was provided with carbamide with the maintenance of 0,5 % Lignohumate on the surface. The increase in concentration of Lignohumate from   0,50% to 1,5 % was not accompanied by the crop growth.

•
The processing of carbamide by Lignohumate promoted the increase of operating ratio of nitrogen from 52,2% to 83,7 % at the increase of quantity of Lignohumate in the fertilizer from 0,17 % to 0,50 %.

•
At the entering of carbamide, containing 0,5 % Lignohumate, into soil the protein and fiber maintenance in grain has increased, the quantity of nitrates in straw was reduced.
The received results of the tests rather convincingly confirm the high efficiency of humatized carbamide at rather low concentration of Lignohumate 

0,17%-0,36%.

The Efficiency of Application of Humatized NPK Fertilizers
The present tests have grown out of the international project on cooperation in the creation of new generation of NPK fertilizers with humic component.

   The participants of the international project:

From Russia:

- The Ministry of Agriculture of the Kaliningrad region;

- Federal State Institution - the Center of Agrochemical service "Kaliningrad";

- JOINT-STOCK COMPANY «ARVI NPK» 

- OPEN COMPANY "EUROBUD"

- Open Company "Actualization of Ecological Technologies» (AET,LTD)   

From the Lithuanian republic: CSC «ARVI & Co »   

From Germany:

"Radostim", Private Institute of Applied Bio-Technology,

«Agrostim», Biotexnoloieprodukte GmbH
Experimental batches of humatized NPK fertilizers with the various maintenance of Lignohumate have been made on the basic manufacture of the company CSC "ARVI" in Lithuania on the basis of standard and most demanded marks of NPK fertilizers. The general view of samples of these fertilizers is shown on the Fig.14 
 Fig.14 Arvi fertilizer NPK 17-10-14+11S+0.015Zn+0,36Lignohumate  
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The tests of humatized NPK fertilizers on various cultures under the program co-ordinated by the parties were carried out by Federal State Institution the Center of Agrochemical service "Kaliningrad". During these tests biometric-pheno-logical supervision, chemical analyses of soil and plants, biochemical researches were spent.

The Efficiency of Humatized Complex Fertilizers on Spring Rape

Fig. 15 Experience Scheme
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The tests were spent in the field shallow-allotment experiences, and in the vegetation period the phenol-logical supervision over the development of summer rape were spent. 

Despite a drought at the early stages of development (crops, shoots, till the beginning of budding) the variants with entering of the complex fertilizers containing Lignohumate advanced the control up to 2-4 days. Appreciable distinctions remained up to the phase end of budding. Further the difference in duration of phases smoothed out a little, however the general duration of the vegetative period on the variants with humatizing for 4-5 days was shorter, than on the control, and for 1-2 days is shorter, than on the background. It speaks about obviously expressed stimulating action of Lignohumate as a part of mineral fertilizer.

During all periods of supervision (a phase of budding, flowerings, milky ripeness of seeds) the height and biomass of an elevated part and roots of plants in variants with entering of complex fertilizers containing Lignohumate advanced other variants (the control and a background). Lignohumate and a phosphoric-potash component of fertilizers promoted the optimization of nutrition of plants, more rational use of the available soil moisture during the most important periods of initial growth - of flowering - formation of pods. All this provided the growth of productivity at high quality of the received production. On a chemical compound of seeds of summer rape it is possible to note the increase at 2-2,5 % of solid maintenance on the variants with the addition of Lignohumate in comparison with the control and a background. The tendency to increase the getting of oil per a hectare is noted.

In the figures there is presented the dependence change of a crop of seeds of summer rape and economic efficiency at the change of concentration of Lignohumate in the fertilizer (Fig.16) and at the change of a dose of application for the fertilizer containing limiting (in the given experience) concentration of Lignohumate. (Fig.17).
Fig. 16 Dependence on Concentration                                  Fig. 17. Dependence on the doze
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The received results show, that even the maintenance of rather small doses of Lignohumate in the fertilizer considerably raises the efficiency of mineral fertilizer and allows to have reserves on the decrease in its norm of application without productivity decrease on 20-25 %. At the same time, tests have shown that so low concentration of Lignohumate in the fertilizers are not optimum, and the maintenance of Lignohumate in the fertilizer is expedient for increasing.
Efficiency of Humatized Complex Fertilizers on Spring Wheat
 As a background one complex mineral fertilizer ARVI-1 (N 8 Р20 К30 S3 Zn 0,015) in account of 300 kg/hectare was used. For the improvement of growth and development of plants during vegetation, and also for the reception of the planned crop on all variants of experience ammoniac saltpeter in a dose of 70 kg/hectare was brought.  
 Fig.18 Experience Scheme[image: image21.png]=
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Studying the influence of humatized complex fertilizers on duration of the inter-phase periods at spring wheat has shown that Lignohumate stimulates the growing processes in the early stages of growth. Application of fertilizer with the Lignohumate additive (variants 4, 5) promoted the formation of shoots in the field for 3 days earlier, than on the control, and for 2 days earlier in comparison with a background. In the variants with Lignohumates (3, 4, 5) the higher bushing of plants was noticed that has a reflection on the duration of the inter-phase period. Further the droughty weather in the phases of “bushing out - wax ripeness” of grain smoothed these distinctions. In the initial phases of the development of spring wheat the fertilizer Lignohumate in a greater degree stimulates the formation of root system, than the action on the growth of stalks in height. The application of humatized fertilizers strengthened the bushing out process and raised a share of productive stalks in the general stalk on 6,1 and 9,2 % - in comparison with a background. The greatest quantity of productive stalks was formed in a variant with the application of humatized fertilizer in a dose of 75 % from the background. It is necessary to notice that the action of Lignohumate was especially shown at the formation of such structural element of a crop, as the quantity of grains on an ear. This effect is seen in all variants. Even in a variant with the application of the fertilizers in a dose of 50 % from the background, the specified indicator was up to standard of a background variant. Humatized complex fertilizers, strengthening the processes of shoot-forming and formation of more grained plants with higher weight of grain of plant, finally promoted the essential increase of a crop of spring wheat.

In the drawings the change of a crop and economic efficiency are presented in dependence on change of concentration of Lignohumate in the fertilizer (Fig.19) and on the change of a dose of application of fertilizer containing limiting in the given experience concentration of Lignohumate as 0,07 % from the standard analogue (Fig. 20).
Fig.19. Dependence on Concentration                          Fig.20 Dependence on Doze        
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 One of the major indicators of the quality of grain of wheat is the maintenance of gluten in it. According to the received data, application of humatized complex fertilizers raised its maintenance of gluten in comparison with the control and a background on 6,3-8,5 % and 0,4-2,6 % accordingly. Besides, some improvement of other indicators of quality of grain has been noted: glassiness, weight of 1000 grains, quantity of fiber has raised and the maintenance of nitrates decreased. So the data on the change of the output of fiber in various variants of experience are given in the table 5.
Table 5 Influence of Humatized Complex Fertilizers on the Output of Fiber from 1 Hectare
	Variant
	Grain productivity at the 14% moisture
	Absolutely dry grain productivity
	Fiber, % on absolutely dry substance
	Fiber output, kg/ha
	Fiber increase    

	
	centner/ha
	
	
	kg/ha
	%

	1
	27,8
	24,2
	13,5
	326,7
	-
	 - 

	2
	41,4
	36,0
	15,2
	547,2
	220,5
	68,0

	3
	44,8
	39,0
	15,2
	592,8
	226,1
	70,0

	4
	48,9
	42,9
	15,6
	669,2
	342,5
	100,5

	5
	43,2
	37,9
	15,5
	587,5
	260,8
	80,0

	6
	40,6
	35,3
	15,7
	554,2
	227,5
	70,0


The appreciable changes have also occurred in a grain chemical compound. Under the influence of humatized fertilizers the increase of the maintenance of nitrogen, sulfur, magnesium and boron in grain is noted. The maintenance of phosphorus and potassium in all variants was at the control level.

The addition of Lignohumate to the fertilizer increased the operating ratios of nitrogen, phosphorus and potassium from this fertilizer in comparison with a background. It is especially characteristic at the decrease in the norm of fertilizer application on 50 %. 
Fig. 21 Operating Ratios of Components
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The received results show, that rather small doses of Lignohumate in the fertilizer considerably raise its efficiency in the wheat, too. It allows to recommend the possibility of decrease in the norms of application of humatized fertilizers for 25-35 % at the set productivity. At the same time it is possible to assume that a little increase in the maintenance of Lignohumate in the fertilizer will give even more appreciable effect.
 THE CONCLUSIONS on the Tests of Complex Humatized Fertilizers

1. Application of complex humatized fertilizers promotes the increase of agronomical efficiency of such fertilizers in relation to standard NPK that provides reduction of the vegetative period, the increase in productivity and quality of production on all tested cultures.

2. Application of humatized NPK fertilizers allows to recommend at the set productivity the 
decrease in the norms of fertilizer application in relation to the standard NPK not less than on 25-30 %.

3. The results of spent researches have allowed the company CSC "ARVI"&CO (the Lithuanian Republic) to register the new kind of NPK fertilizers in the EU market with the additive of Lignohumate under the Trade mark “Arvi extra plus” with the content of Lignohumate up to 35%. The first industrial party of these fertilizers was put to Germany in the end of 2008, and the clients were pleased. Now the repeated more large-scale contract is being coordinated.

Fig. 22 Meeting and Negotiations with German Company Agrostim
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Заключение
 CONCLUSION

-Lignohumate is technological, it is easily entered in the various technologies of cultivation of grain crops, combined with pesticides, biological products and fertilizers, it can be applied in various systems of spraying and processing of seeds.

-The economic efficiency of application of Lignohumate is caused not only by its biological activity, but also by the reasonable price connected with great volumes of industrial production and realization in various regions of Russia and abroad.
-The application of Lignohumate as a part of mineral fertilizers at all stages of growth and development of plants allows to raise resistibility of plants to the illnesses, weed plants and adverse factors of an environment, and, as consequence, raises the productivity and quality of production.
-The results of tests of humatized by Lignohumate mineral fertilizers have confirmed the possibilities of reception of the effect even at rather small concentration of Lignohumate in HOMF within 0,05-0,3 %. Small additives of humic component not so considerably change the fertilizer cost price (in comparison with basic analogue no more than on 10-20 EURO/ton). It can suit the Russian and foreign potential clients that essentially increases realization potential of humarized fertilizers. For the manufacture of such fertilizers the Open Company "AET,Ltd" (RET company) has the possibilities of operative large-capacity deliveries of high-quality humates with reasonable cost. 
It is necessary to underline separately that the creation of the new perspective market of humate application will demand the expansion and development of methods of scientific researches of joint application of mineral fertilizers with humates.
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